Background: the design and use of bed rails has been contentious since the 1950s with benefits including safety, mobility support and access to bed controls and disadvantages associated with entrapment and restraint. Objective: to explore which bed designs and patient characteristics (mobility, cognitive status and age) influence the likelihood of rails being used on UK medical wards. Method: the use of rails was surveyed overnight at 18 hospitals between July 2010 and February 2011.
Introduction
The use of bed rails has been contentious since the 1950s when dichotomous cultures emerged to mostly use rails in the USA [1] and to rarely use rails in the UK [2] . This resulted in a divergence of design/configuration of rails with bed controls incorporated into rails in the USA but designed as a cable-pendant or flexible arm panels in the UK [3] . Rails have a range of functions including safety in transit, comfort and security, a physical barrier and reminder of the bed perimeters, and supporting mobility [4, 5] for turning and repositioning [6] and transferring in/out of the bed. Healey et al. [7] commented that rails were probably not appropriate for patients who were independently mobile, requested not to have them and for 'a patient with severe confusion who is mobile enough to climb over them'. Hignett and Griffiths [8] investigated whether specific designs of rails were associated with entrapment or injury and concluded that the more serious outcomes (e.g. death) were significantly more likely to be associated with half rail designs (outmoded) [9] .
The use of rails has been identified as a component of a risk averse safety culture [10] from either (i) raising the rails to avoid the risk of legal proceedings in a clinical negligence claim as a failure of duty of care to prevent falls [11] or (ii) not raising the rails due to concern about physically restraining patients (keeping a patient in bed against their wishes) [12, 13] , limiting autonomy and introducing a risk of entrapment due to an interaction with the rail. This study aimed to explore which bed designs and patient characteristics influence the likelihood of rails being used on UK medical wards.
Method
Acute care public (National Health Service, NHS) hospitals were invited to participate in an overnight rail survey through existing networks. Eighteen hospitals were recruited from 13 NHS Trusts ( please see Supplementary data available in Age and Ageing online, Appendix 1). All medical wards categorised under the National Reporting and Learning System (NRLS) speciality (PD05) level 2 were included. All other wards/specialities were excluded, as were patients on trolleys.
The survey was carried out from July 2010 to February 2011 between 23:00 and 06:00. The protocol was developed from previous surveys [14] [15] [16] with additional definitions (e.g. >80 years). Data were collected by hospital staff accompanied by the research team on every second bed for rail design, attachment and position, and bed/mattress type. Nurses were asked about patient age, mobility (independent ± walking aid, needing assistance, immobile, do not know), level of confusion (not, slightly, very, unconscious, do not know) and reasons for rail use (if raised). Empty beds or beds inappropriate to survey (e.g. infection control) were recorded, but no further data were collected.
Significant predictors of rail use were tested in a logistic regression model with the outcome of whether rails were used or not. Predictors tested in separate unadjusted logistic regression models were the bed, rail and mattress type and patient characteristics (mobility, cognitive status and age). Variables were simultaneously entered into a fully adjusted model (where there were no problems with multicolinearity). Significant variables (P < 0.05) in the fully adjusted model were retained in the final adjusted model. The proportion of the variance explaining rail use in the adjusted model is reported using the Cox and Snell R-square value, which provides a crude approximation to the ordinary least squared R-square value used in linear regression models. All analyses were undertaken in SPSS version 18. This study followed the same protocol as Healey et al. [16] which was assessed to be a service evaluation not requiring ethical approval. Each hospital was advised to check their local procedures and all confirmed that the survey was a service evaluation.
Results
Data were collected from 2,219 beds, resulting in data from 1,799 occupied beds (81%). Four hundred and twenty beds were excluded as unoccupied or unsuitable due to treatment, infection control or staff advice (Table 1) . Table 1 gives the percentage of beds in each hospital with raised rails; overall 52% (n = 931) of all beds had raised rails. Seventy-six percent (n = 1,369) of rails were full or three-fourths length and 14% of beds had no rails attached. Sixty-three percent of hydraulic adjustable height (HAH) beds had no rails attached compared with 4% of electric profiling (EP) beds. Eighty-five percent (n = 1,237) of EP beds had full or three-fourths rails, with only 11% (n = 154) having four to six split rails.
The R-Square values (Table 2) indicated that the four variables explained approximately half the variance in rail use. A Homer-Lemeshow test of the goodness of fit produced a Chi-square value of 9.98 (P = 0.27), suggesting that the adjusted model had good explanatory power.
In the unadjusted logistic regression analyses the EP beds and ultra low beds, mattress overlays or alternating pressure mattresses, and beds with four to six rails were the most likely to have rails raised. Patients described as very confused, less mobile and older were also more likely to have rails raised. In the fully adjusted analyses, rail type was found not to be a significant predictor for rail use. The odds ratio for the oldest age group (>80 years) reduced considerably in the adjusted model but remained significantly higher than the <65 year group for rail use. Mattress type could not be included in the fully adjusted model because it was highly correlated with bed type. Nurses were asked to give one or more reasons for raised rails (n = 919). The most frequent reason was 'to prevent falls from the bed' (61%), followed by 'to assist the patient to adjust position in bed' (21%). The use of partial rails (n = 173) was mostly for falls prevention (36%) followed by patient request (29%) and assisting mobility in bed (28%). For patients described as confused (n = 475) the main reason was falls prevention (75%) followed by 'to prevent the patient from mobilising without assistance' (25%) and because the 'patient is confused and tends to wander' (20%).
Discussion
The results are similar to previous surveys but with a higher point prevalence of 52% compared with 8.4% in 1996 [14] , 25.7% in 2006 [16] and 46% in a subsequent (2011) survey in the UK [17] . There may be several reasons for this increase; the different population (medical wards), the availability of rails (86% of beds compared with 61% in 2006), changes in the patient population or an increased propensity for staff or patients to choose to raise rails. The increase in rail availability may be linked to the increase in EP beds [18, 19] so the change may be technology-driven rather than policy-driven.
A high proportion of patients were described as confused (36%), broadly in line with previous studies [20] . For patients described as slightly or very confused, the use of rails (75%) was similar to previous studies [14, 16, 21] . Although confusion itself is not a contraindication for rail use (while confusion combined with sufficient mobility to be at risk of climbing over rails is) most bed rail policies in the UK recommend very careful assessment for the use of rails with altered cognitive states [22] so this finding is particularly concerning. Some rail designs resolve the conflict between preventing falls and limiting mobility by providing ½ length (or shorter) rails which can be used to assist lying-sitting-standing and transferring in/out of the bed. As only 11% of EP beds had partial rails, it is unlikely that these benefits are being realised. The analyses explain 55% of the variance in rail use other contributory factors which were neither identified nor explored could include local safety culture and organisational policies.
Nine hundred and nineteen nurses gave information about their reason(s) for raising rails, a larger sample than previous surveys (n = 383 [16] ; <60 [11, 14] ). The most frequently mentioned reasons agree with previous surveys [11, [14] [15] [16] to prevent falls from the bed, support patient autonomy and restrict movement. The use of rails to prevent wandering is inappropriate and ineffective [23] but is reported in previous studies [14, 24] . These reasons illustrate the risk averse culture [3, 11] and a care dichotomy in the care of older people between ensuring the safety and maintaining independence and freedom (including taking risks) [25] . It would be preferable for the use of rails to be a shared decision between staff and patients.
The limitations mostly relate to the convenience sampling recruitment of the 18 hospitals. However, as the sample included hospitals with a range of sizes, ages, ward design and staffing levels, it provides a good overview of hospital facilities in the UK. As with Healey et al., the use of staff interviews to collect data about physical and cognitive status will not be as reliable as an empirical measurement of these factors but this approach has been justified by previous authors due to the influence of staff perception on decision-making for rail use [11, 14, 16] .
Conclusion
This study of bed rails found an increased usage, possibly associated with availability on EP beds. While the two main reasons for rail use given by the nurses ( preventing falls from the bed and supporting patient autonomy) were clinically appropriate, the proportion who described using bedrails to restrict movement especially for patients described as confused, is of concern.
Key points
• The use of rails in the UK may be increasing from 26% in a survey conducted in 2006 to 52% in the present study (2010-11).
• EP beds (81%) are significantly more likely to both have rails attached and raised than hydraulic beds.
• Sixty-five percent of patients described as confused had all rails raised, twice as likely as patients not described as confused.
• Patients described as needing mobility assistance were more likely to have rails raised (51% all rails raised).
• The most frequent reason for raising rails was 'to prevent falls from the bed' (61%) especially for confused patients (75%).
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